Regulation of homeodomain-interacting protein kinase 2 (HIPK2) effector function through dynamic small ubiquitin-related modifier-1 (SUMO-1) modification.
Homeodomain-interacting protein kinase 2 (HIPK2) is involved in transcriptional regulation, growth suppression, and apoptosis. Previous reports showed that HIPK2 can signal cell death via p53, and independently of p53 by activating the c-Jun NH2-terminal kinase (JNK) pathway or mediating CtBP degradation. Here we demonstrate that human HIPK2 is small ubiquitin-related modifier-1 (SUMO-1)-modified in vitro and in vivo at lysine residue 25, a SUMO consensus modification motif conserved in human and mouse HIPK family proteins. SUMO modification of HIPK2 altered neither its nuclear body localization nor its recruitment to promyelocytic leukemia-nuclear bodies. However, SUMO-1 modification inhibited HIPK2-induced JNK activation and p53-independent antiproliferative function. HIPK2 with a mutated SUMO acceptor lysine residue was refractory to inhibition of HIPK2-mediated JNK activation by SUMO-1. Furthermore, we demonstrate that SUMO protease SuPr-1 interacts with HIPK2, and both proteins predominantly colocalize in promyelocytic leukemia-nuclear bodies. SuPr-1 deconjugates SUMO-1 from HIPK2 in vitro and in vivo, which results in modestly increased HIPK2-induced JNK activity. Thus, our data demonstrate that HIPK2 effector function on JNK is modulated through dynamic SUMO-1 modification.